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PURPOSE: To decrease measuring errors and to provide higher accuracy, reliabili- 
ty and reproducibility by irradiating a ray to the measuring surface of a meas- 
uring element and performing multi point sampling at the same point. 

CONSTITUTION: A ray 2 is irradiated to a measuring element 6 and light 2a re- 
flected from the measuring surface is transmitted via a photodetector 10 to a 
photodetecting element 20 and a part of the ray 2 is transmitted as reference 
light to a photodetector 21. The respective output signals from the detectors 20 
and 21 are respectively subjected to high-voltage conversion 30, 31 and are in- 
putted to a compensating circuit 40 by which the signals are logarithmically 
converted. The output from the circuit 40 and the output from a circuit 51 for 
generating a reference voltage are changed over by a switch 50 and are inputted 
to an A/D converter 60. The converted output is fed to an arithmetic circuit 70 
and the correct conversion value for the output from the circuit 40 is calculated. 
Sampling at the same point of the element 6 is performed many times while a 
shutter vane 8 is open and the average value thereof is determined. The meas- 
uring error by the noise of the element 6 is thus removed. 
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